then the Gramian of the set, i.e.,
. So long as we restrict ourselves to rational vectors, the p-invariant of a vector set, i.e., the p-invariant of the Gramian of the set is uniquely determined by the linear subspace generated by the vectors of the set. Lemma 1.7. For a matrix A of the form
where In is the unit matrix of 'o~deI' nand Gri is the n x n matrix whose elements are all unity, n(n-1) (1 .12) and for any rational numbers t and u ,
Hence in any calculation handling the Hilbert symbol, the square part of any rational number can be replaced by 1.
As a special case of (1.14), we have for every positive integer n: (1.15) For p = 2, we have ¥.s;
For an odd prime p,
And for p =~, we have
For the Legendre symbol, the following properties are fundamental: (n-2) (n-3) (n-3l (n-4) (n-4 )(n-5l 2 2 2 [ 7] This regular representation having respective multiplicity
in the algebra {)(,.
Suppose that we are given v treatments having triangular association among them and b blocks each having k experimental units in such a way that each treatment occurs in r blocks, and each block contains k different treatments,
(3) any two treatments occur together in A. blocks, if they are i th associates.
This design is called a P.B.I.B. design of triangular type.
Let the incidence matrix of this design be N, then it is also well known that [7, 8] (2.4)
• Hence NN' has eigenvalues
with multiplicities 1,(n-1) and n(n-3)/2 respectively. Now, it can be shown (9] that there exist three mutually and (p n -1 IQ I pin (n -3) IQ I) = (p n -1 IQ I Pn -1 10-I)P I -n(n_2)n-1~IQa/ -2(n-1)(n-2)n-1 therefore (n-1)(n-2) Cp(NNf) = (-1,-1 )p(-1 ,P1)p 2 (P1 ,n)p(P1 ,n_2)~-1 n (n-1)( n-2)( n-3 ) (-1,P2)p 8 (~2,2)p(p2,n-1)p(p2,n-2)~-1 Consequently (3.2) becomes o (n-1)(n-2) n (n-1)(n-2)(n-3) (3.10) 0p=(-1,P1)p 2 (p1,n)p(p1,n-2)~-1(-1'P2)p Hence this design is impossible.
•
